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1020010014322 ^ 2001/8/22 

*§^*H °1^ 0 1 ^ ^ 3. ^^^] ^ *)U ^ ^12 

^ St^^h ^V^^H ^^^1 711 o1 - 

A. 



[tfljES.] 



36-3 




36-4 



1020010014322 #^ ^a}: 2001/8/22 

^2.^ 43i y o v ^ {METHOD OF FABRICATING FLASH MEMORY 

DEVICE} 

5. 2a vfl^l £ 6air £ 1^ i-i'-i- ^ flsfl^J ^Hfl£] *H£.3 i 

£ 2b vfl^l £ 6tnr £ 1^ II-II'* ^ ^sfl^l ^Bfl2] alfl^H 

£ 7a ^ s. 7b^ 4^ s. i^ i-r ^ n-ir# <4^ #]*fl^l 

2. 8a £ llaSr H 1*9 H't 4-5}- ^*fl^ -g. a]-^^ ^a] 

£ 8b ifl*l £ llb^r H 13 II-II'l- 4^ ti>#^tl- ^ 

i 12a ^ 2 12b^ A 7 A S. 1^ I-I' ^ II-II'l- 4 el- 
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1020010014322 #^ Q*}: 2001/8/22 

*JE^£| ^.g.JjL£.6j) tfl^ Jf:£°l ^* 

20, 30 : SM^^ 109, 309: ^)<H7flo]s ^ 
110, 310: 7])o)e. *\^r 301: ^>^-e]^- 
306: Tfl^lE F : ^.o.^olH 

302: E^^s)-^ 305: tIMB. xvs^ 
G: TIMS 307: ^MtIMS- j£^u(- 

108, 308: Kfll: ^^a>o]c^. 112> 312: 7flo]E 

<15> afls^HH ^tt ^^i, ^ ■^sfl^.a.s. t)i At 

<16> tilfl#^ DflSsl^ ^#^M x}r&£\o)S. ^§Ji7> riT^l n)l 

^ V W. °1# ^ ^1 Hlfl^ *CE.B)fe- ^71 ajo.^ dlolEfl- 71 «3 ^ 
4i7]7> 7>^SH dl^M #*HH A>-g-5lZL $14. ti^^ dJ£E1^ € <^H 

ol-sq oil 4^1- JL^r M ^l^CHigh speed random access )7> 7}^*!: 
tilfl^ ^IshKNOR Type Flash Memory)^, 2.3-=L^ ^ i7|^£7> -f^r§VzL, 
J1^^5}-7> 7>^tt ^^-^ til?l^ ^lS-Sl (NAND Type Flash Memory)7l- ^4. 

36-6 



1020010014322 #^ 2001/8/22 

<i7> ti]?)^ ^l)S.e]^ >g S^^l^Ei^ ^^ol MOSS^I^bH 

^--fMHi=( floating gate)!- ^ 5L^VJl 9X^ ^^°}^\. ^1^^ "flS.^ ^ 

^b}^ 7l^(program)^4^r FNE^^(f 0 wler-nordheim 
tunneling)^ ^tr #^4- ^(hot electron injection) 0 !] y ^°l 

*fl 7l^A^E^ ^71101 es. ^<ys3 o.^ 7l^(program)ol ^th 
l#*r t<?H ^tt ^-5-^ «<^«>1M I^Khot 

electron)7> ^tH^e^ ^ojjgo_s.*| 7l «g (program) ©1 ^o^r]-. 
^£212] rfcTKerase)^^ ^H*)] 7]^ ^^(source)S -^4M] 0 1K°11 

<18> tilfl^ tjfls.^ 4i7>^ 7l^ (program) ^ £.71 (erase^^Hl -H^i^l € 

-M-7H£-ofl 4^- ^5L5l tij^.a} <3^H ^^£ 7 f ii 

^S^-s}^ cflolEl-^Kdata retention)^ -f^al -S^U, SHM)£- 7l <g ^ 
£.7HS. ZL §-3}-^o] o-^sj^a. o.^*v vfl^ (endurance)* 7}*)^ El^# 

<19> £ l£ ^l^Sl tilfl^ ^2.^1 € °]%} 0 ) ^ ^ ^rM^.^ 
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1020010014322 ^^ <&z}: 2001/8/22 

<20> J£ i^- <£^91 vWik^ ^1-2-^ € ^^(a)-8r 

&5.*ft tg^jg ^>*&l^ofl ^isfl ^1 #^<3(20H t^^U, ^7fl 

o] ^^7llo]E ^^-(109,309)01 €^^^(20)^: 7}g.x]&t±. ^7} 4^4°) 
— £^(109,309)3}- $7] «-^<3(20) 4°H ^7l]»m(F)7T- i^ej^ij- <a] 
«. f^s]ol Bfl^l^4. ^-8-7HolH( F )4 #^^^(20) 4 0 Hlfe ^^^^(HA] 
0 Jf-)°1 7fl*fl£|ul, ^-B-7flc-lE( F )^. ^j^^olE ^^-(109,309) TlH^ 
M-fr^l^KEAl °J:«-H *Ht1We nfe} *§^€4. 

<21> <ytiV^<y H]?)^ i^^l ^^S)^^^(b)^ M<£*1^E^, 

:£i7}-^-5}^H ^12 «-^<^(30)°l ^^Ji, 7fl°lS. ^(110,310)ol #7l 
*f|2 #^<^(30)# 7}S*l^tJ.. 
<22> E 2a vfl^l £ 6a^ E 19] 45} #j«fl^l #sfl5l h]^^ nflS-^ 4. 

<23> 5. 2b ^fl*l E 6b^r E IS) II-H'» "A 2. 3 

<24> E 2a ^ E 2b* #2:*!-^, €<HelM <8^(a) ^ ^^(b)7]- 

E is] 20) ^ ^12 %^°J^(E IS] 30)^r tb^W. 
<25> E 3a ^ E 3b-& #^-sf^,. ^7] Bj-(lOl)^ ^^l 

^^sKKl02) ^ 41 £#^(103)-§- ^^Kn, ^7} ^o]^)o) <$<*( a )<>) ^7} 
4l E^(103)^- sflE^M ^7) 41 %^^(E is] 20) ^Hl ^--MMS 
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1020010014322 #^ H*}: 2001/8/22 

5fl€(Fl)l- 0)0]*], ^7} 4 o^)o] <§<*](a)^ ^TflolM ^(Fl) 

£ #7] ^S^^Cb)^ *fli £^^-(103)^ TllojE #^-B-^^l^-(106) 

<26> E. 4a ^ S. 4b« #2^, tm^^^r A^H Afr 7 ] 

(b)^ ^71 TflolS f^K^m(106), ^"71 *)U 51^(103) ^ 
(102)^: ^7l5>^ ^^SlS-^^(b)2l i^ej^-ClOl) ^ ^12 ^^(S. 1^ 
30) £#Al?lrf. 

<27> E 5a ^ E 5b# #2:*}^, ^7] ^^s)5.^^(b)^ 

™&^<$ s^-g- <^ SKHKEa]^)^ ^^jt. tIMM <L> 

21-^(105)1- #7] ^ <H^o] ^(a)^ 7flo]iL ^^^^1^(306) ^ 

^-7] ^^s)^ <3<3(b)^ ^-71 tA^e ^3^(105)°! #5^1 71^- ^^ofl 

<28> E 6a ^ E 6b» ^S}^, 4M il^H <^( a )^ ^7} ^ 

= ^(108), TfiolJE E^, TflojE #^^^1^(106) ^ JjMMMm 4€(F1)# 
*>i!fl3. sflE^tW. <$7] afll ^Hg^CE. 1^1 20)^8: 7>S.^s^ 4°]^) 

°]M ^^-(109)ol ^^SlJZ-, #7) *\}°]7l]°)^ ^^-(109) ^ ^"71 ^^(E 1 

^ 20) AHofl 7 fl^ « -B-7flolE( F i')7> ^£4. 
<29> ^^H. Cg^(b)^ xflig; ^slA>olrrnl- (108) #S]^^. 

^"(107)# sfl&I^M, ^"71 7fl2 %A^<g^( £ 15] 30)^- 7>S^]S^ t]]o]E 
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<30> 



#^ H*}: 2001/8/22 
1020010014322 ^ r 

ofl ^*1*H 4ii B ^ ^^(113. 114)1" *8^^aL, * 

^^(llD^r ^^*(112)* 

h ^^(io5)* *s>a*Hr ^> sw-- 

Tfloim ^MHi*iWi06)^ 7>^^. is^^i^m^ 

^ o]*fl ^xvslul, iE^^liSt Mefl^-S 
£ 7a ^ £ 7b^ wlfl^ *\}2-^ ^ ^* M-^^ # 

£ 7a ^ £ 7b ^ ^Hrtt ^IS-BI 

p>^7>xis € ^uni^ ^^^^-(101)^1 *U 

1^ 20)^H B^*W102)« 7fl^^H ^MH^ (Fl') 7 > ^3^1, 
^7] ^tHoI^CFI') #7] 41^21^(101)* 7>^1^ ^H^im ^ 

^-(109H 

<33> zie^, ^^^(b)^ ?IMS. ^( 2 10)£ 3*1*1 

^ TflolS H^«K103), TflolH ^o.^^BV( 1 06) ) ^2 S*W107) ^ *U 



<31> 



<32> 
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1020010014322 #^ 2001/8/22 

afl2 ^&n(107)-& 7fl°lS #^>-B-^i^B]-(106)o)l ^Sfl >IM^ 
^^■(210)1- ^, #7l ^1^" ^elA>olc^-(i08), all 2 £^^-(107) ^ -tf 

71 Tfl^H ^^^^1^(106)^ U-^-I- ^4*H ^"71 Tfl^E £ ^n^( 10 3)^- ^ 
#*H*r tH^^^(212)^- if-^cf. ZL ^4, iH^s^(2i2)^- 

-8: ^^1^ ^ *l|S.Bl *ll^Rr3l &tK 

* ^ ^>£^1 7]^i i*>^iq^*-^*H ^7} € ^IM ^ A J-7i ^ 

<3<^H zfrzj- afll #^<£^ ^ afl2 t^W. ^ v 7l *fll *M3<3 

^ofl TIME f^-fi-^aflSf ^ »)^7l)olE ^71 ^S^S ^ 
^3 A o V 7l ^^TllolE ^ Al-71 TIME ^-fr^l^g- ^1^*H 
^-7] ^tfls]^.^^^ ^7) 711 o]E H^^T i^l*!^. 
<36> o]6f\ Cjgfoj, a o >7| ^ a^o] cg<*o} AJ-7] ^olTflolE -#7] Tfl E 

^Tl-fr^l 1 ^ ^ ^71 ^TllolM sflBi^- zflE^H, ^7} afll *ks$em 
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1020010014322 *^ 2001/8/22 

^1 ^olr].. SE?L ^o] 41. % HL^r 7l# ^^M^m ^^Ml ^ 

3^ ^ £ ^ 7l ^. ^-ofl ^ $X7]^ SE^r ^I3si ^ 

o] 7 fl7.M ^ri XI tf. ^^Ai ^«IJl^ 

<39> £ 8a ^1*1 £ lla*r £ 1^ 4^ ^*fl^l ^HH 

<4o> £ 8b vfl^i £ iib^ £ 1^ n-iri- ^ ^3 m lAHofl 

<4i> £ 12a ^ £ 12b^ AA £ 121 i-r ^ h 1^ n-irs 4^ 3*fl*I 
^.Tgsj ^12 ^HH wl^^ °llS2l i4t -M^l-71 W ^£#ol4. 
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1020010014322 #^ 2001/8/22 

< 42 > JE^l o^^, &^3L aS € °1 44^, 

bS- <8^-§: 44^4. ZL&I4, #2^3: a ^ 

b 3. 2*1 € ^-£4 ^3z-cr € ^ ^ ^T^S cg^ofl *V^44 ^rJI, 

44" 4€- <3^4 ^€ ^5= &4. 

<43> £ 8a ^ 5. 8b« %>2:*> i a, € «3^(a) ^ ^3 5. <^(bH ^ 

4€ tfVj^l 71^(300)^ 4-71^ M^l^l^-i: 4-§~44 ^4^:44(301)^: ^ 
^4 #4 >g ^eflo] <3<*( a ) ^ #71 <8 3(bH 44 *fll % 

14 20) ^ *)12 ^^^(E. 1^1 30)^ *P3tJ:4. °1 «fl , #7l afll # 
14 20) * X| 2 131 30)#<>fl 44 4^ ^44(302) % 

Tflol^ xv^(305)ol 7fl7fl^ ispf ;£*14(303H 44^4. 

<44> ^^o.S #7l ^4^4(301) ^ 4^f £44(303)^8: ^^Hr 44^, 

#51*11 71^(300) #21 >f oleflol cg^ (a) ^ ^£|5L <S*KbW 3 
-Or ^444, ^ ^ £-444(threshold voltage) 44 44 

^#44- #7l 4##°1 ^#4 44# 44°fl TflolM #44 

(302,305), *H*- 5144(303) ^ <S4444-§: ^444. °1 ^ , #4 44 e a} 
44(302, 305)£- #7} ^ oleflo] <^( a ) ^ ^- 7 ] <^(bH -3-^4^ 

S^liE^ <g7l 444 zl-zl- tl-E ^#^- ^ SU, #71 

sis ^^(b)^l^ ^44^ 4 ^44^1 44 4€- ^^7} ^ &4. 

<45> #71 5144(303)^ J1444 4514* 7>4^ 5l44-°S, ofl^tfl # 

El-^El^nVo.^ t§^*>^. 5J0I ti}5J-3]^-t}. #71 #5l^Sl^^ ^ 

44 &44, #44el^4# ^144 ^ 4(P) SE^- 44l(As)1- -i-^l-S 
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1020010014322 #^ 2001/8/22 

^ it-EWOCl doping)^ A>-g-*H 1-el 

^#*}^- «>^-^s>r}. 
<46> °}°]*\, #7l «34*]*l«h #7l 5.^(303), #7l TflolM #3}-^ 

(302,305) ^ #7l 71^(300)* *>3flS. sfl^^*H #7l ^£^1 7l# 

(300H S$*l *§#^-4 ^-*H ^-71 o^o] <3<*j(a) ^ #7l 

S <^(bHl 4^ *fll #^^(5. 1^ 20) ^ ^2 1^ 30)^ ^ 

^Cf. #7l S€*l ^^1 ^^1"^* ^fl4-JL ( #7l ^^X^lnT-o] i-^s]^ 
71 *|<3#^ #7} E^l ^ofl ±Z}&€[T%(301)-& 

#7l ^M^l^M- ^1^^. ^ ^4", #7l ^1-^-^^(301)^1 £J*fl 
fe- #7l *)U «-#<8^(2E 13 20H B]^#S^(302H 7 fl 7 fl^ Jl, #7l ^2 «^ 

12] 30) A o Hl 711 °1M. #5}- ^(305)ol 7H^M ^ £31^(303) °1 
^1*>4- 

<47> £ 9a P ^ £ 9b« fe^, j# 7 ] ^}^^°) 

°\] #Jf 51^(304)1- =lz)5L, #7l ^ ^eflol <g^(a)^ #7l #^ 

51*1 ^(304)^ 3flB]^*H #?1 afll #^<^(5L 131 20) #ofl #7l SB*- E^ 
(303) ^ #7l #-*f E^b]-(304)S ^#4g ^TflolE sflE}(F3)# ^ 
#71 i£o^jol <^^(a)3l #71 XI 1 %#<g^#ofl JMMME 5))11(F3) 

ol #7l 4i^fil ^-(301)4 3#SU, #71 ^&S)S. <^(b)£r 

#71 <5>Jf £^^-(303) ^ #71 #^ £^^-(304)^ 711 o]h SL^KOil 

£- #71 #Jf 5^^(304)^ al^^-g- 7M£^ ^>7l ^bH, ofl^tfl 

#e|^el^-g- 9J(P) ^ til^(As)* A}-g-*v oj^Qj y o v 
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1020010014322 *^ °^> : 2001/8/22 

Hi i#£^(P0Cl doping)^ a>-8-*M €3^^ m *W) 

< 48 > oh^, ^-71 ^--B-Tfloim 3fl^(F3) ^ 4M Tfloim h^(GH m 

^ofl t1Hj= ^^^^1^(306) ^ ^HTflom 51^(307)^8: 
TflolH ^Hf*l*M(306)^ Jl-R-^# ^ ^ 
(breakdown voltage) 7>*1^ 5=^o.3.>M , ^1^. 

0N0(oxide-nitride-oxide)^S t^Sfe «>^^. ^7l t^tIHh S. 

^^-(307)-^ ^ £ ^H^^i- 

A]-g-^ #7} Tfl "IS H^^S: ^#^7j * ^1"* 

<49> £ 10a ^ £ 10b* ^2^, *\&^ *l~g-SH ^ >7 1 ^ 

<3(b)3 ^7l TflolE £^^(G)^1 ^#35^-, ^7l ^S^S ^^(b)2l >S-7l *ll 

o^TflolE £^nv ( 307) ^ TflolS ##-R-^m(306)# ^ItRU}. #?1 >fl <H 

TflolM s^nvooy) ^ >S-7l TflolS ##-S-^m(306H aftT^ ^S^l 71 # 
^ofl ol^<g ^ SE^r i# SlWOCIs doping)^ ^*1*H, ^71 € <^H 
<3^(a)£] ^-71 ^HTllolS £^^(307)^ ^^^4. olnfl, Aj. 7 ] ^ 

S\5L <3^(b)3 ^"71 Tfl ol E £^n|(G)ol #7} °]&^<Qtt Hl^r a# 

^-*> ^1 i^HS ^-71 ^^(b)^ TflolH H^nT- (G) ^ ^ 

ffro] ^o}^. ZL ^7} <^(bH <§^3*r S^l^fil 
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QA- 2001/8/22 

1020010014322 

Tfloim *l9i(gate RC-delay)^ M ^ flfe i^7> Si*. i*>3 **Nr 

£# ^Al?l7l , W ^^(G) £ -8-71 *lH7flol]H £^n_V 

(307)^ 51*8 *H *H 

oHA], ^7} TflolH h^^(G) £ #7l mno}* 51^(307) #^1 *fl 
^ ^AH^-K308)* Wtt. #7l ^ ^^A>ols.BV( 3 08)^ 371*15^ 

til-^*}*}. 

£ 11a ^ £ lib* #2^, #7l € °W ^(aH ^ ^ «^ 
*(£ 13 20)^ 7>SL*liLfe ^7fl^ 4]iUK!(309)* #7l ^33. 

^(bH #7l ^12 %#<^(£ 1^ 30)* 7>3L*l:Mr T^IL ^(310)* 3 

<52> 4^7^ ^ = ^(309)* ^§#*>^ ^ ^ ^ (a) 

o] Aj. 7 l ^ ^^AH^^(308), ^H^H^ 5=^(307), S^-fr^*^ 
(306) «J Jf-fMM^ ^^(FS)^ 3**1 3L *1^*M #71 ^^31^(301)^ 7>3L 
0,^^01(309) # #71 ^-5^(309)^ #7l %#<^ 

7fl*im ^7ilom(F3')* s^h #71 Tfloim ^(3io)* ^*Kr 

#71 ^$3- <^(b)3 #71 -im ^^AH^oos), #71 TflolS 5L 
?WG)* #^1 M %#<^(£ 13 30)* 7>SL*liMr Tflol 

h ^^-(310)-!: ^#tl:4. 

oHl c-l*H #71 M<^(£ 1^ 20) £ #71 a«2 *Hd<33(5= 13 
30)41 ^^-S, ii £ -erJ^^(313,314)# iH^, 
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<54> 



<55> 



#?i 2001/8/22 
1020010014322 ^ ^ 

ov^-) ^ ^v 7l ^o^eflol ^(aH ^>7l^*^(SAS; self aligned 

source)^^(5^1 tttf) 3 i*^- 

o^Al, 4>7l H.^ €SL^ *^^^(31D* «8^* 

(a) 2 ^€$3. <83(bH MM: 1^4. °1 ^' ^ ^ 0l - 

(3io)2i ^m^H^KsosH >n°m M*(3i2H *g^^ 

sl 12a * £ i2b^ *W £ i3 i-r £ "-n'# ^ **A*! * ^ 

£ 12a £ £ 12b# #2:*PS, ^Hrtb ^ ^ IM.^J 

^33. <8^(bHl ^ 3^*W302) £ TflolS *>iW305)* 7fl*H«H 711 
om 51^(403)* TllolM 5=^(403)^ ^HfH> 

olE 5=^(403)* *flB^*M ^"71 *fll *^<8«H5. 13 20) ^MMM^ 
«(F4)ir S^tf. ^HTllolE x d -( 3 09), ^-fr7flolH( F 4') £ *1°13= 

x^( 4 10)l- ^*Kr ^ A H^ 



<57> 
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2001/8/22 



<58> 



<S<H ^ - ^ ^ ***** " 7H 



5d4 
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1020010014322 2001/8/22 
1] 

°ii sa^-H, 

#£*H 71 #3 ^<3^M1 i^el^ <8^*H #7l ifi o^eflol ^ 
#7l ^Sik <8eH AA Al ^ ^2 %^<8 3-a- 

-8-71 *fll %^^^^r ^7\}°}^ ^ ^ #7} ^3\sL il^r 

TflolE jE^tq-i- *§#<ErKr #7)1; 

#71 ^TflolM 3Xfl^. ^ #7l TflolM E^Kg- ^ tiVE^l^ ^ofl 
f^-fr^^ ^ ^TIMe ^#*Rr #7|;^ 

#7} ^^5)5. vfl£) #7l aflo^^E JE*1^ ^ #7) 7flo]H #7l^-^^^- 

"s" ^V^lS. MA^ 4 V 7l <^ vflfil #71 7)1 °1 — i^l^Tr 

1 3^ 2] 

*fli 1H1 &<>H, 

#71 Jf-fMl olH 3)1 El ^ #71 TflolS JE^BJ-^- tg^^W ;£oj} > 
#7l *fll %#^^ ^ *fl2 ft^^ -^Hl A A £^#3^ ^ 711 °m #2}" 
5|# ^#^Hr <eM|» £^°rcr «1^^ ^ISSl M. 
3] 

A2 %H1 
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1020010014322 M W 2001/8/22 

3 3L#*fe "1*1^ ^ y ° v 

[3^% 4] 

doping)*.^ *Vg-*M 5L*8€ #e^^AJL ^*Kr 

5] 

6] 



. , ,, n .T _n t-1 -,1 z ->1 r-ll -ill "Z.Hl-tH 

^.a. .s.^ o.^ ?>(--=. b|^^c{ ^-t-^i -M^L- O W 
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M 2001/8/22 

1020010014322 

«^MHH s^d *J #7l TflolS i#£3§(poC13 doping)^ 

8] 

^.-frTflolE « ^ ^-71 Tflolm *8^*Hr 

^ tg^4 #aH Tfloim #3-^ 3 ^ 5^ v °l 

#31; 

#71 *fl^*H, #71 7^11 ^MH^ sfl 

tf 7l ^TflolH « £ 711 CIS **** W ^ ^ ^ 

9] 

all 8 %H1 



36-21 



1020010014322 ^ 2001/8/22 



\%=?*& 101 

[3^8- 11] 

#71 SHf SL^^r ^el^^sni-o.S *8#*Hr ^-i: ^ 
# pflH.51 ^S^. 
12] 

^-7] #*l i^K^r £^§(in-situ doping)«o V ^-i: *}-§-*H £5 § ^ 

SB^^'S ^*Kr 3^ ^ A ^ 

^. 

13] 
14] 



.1 .=.1 .o .1 _n t-i -O i -/I r"0 -dl -Z-tjVtfl 
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1020010014322 2001/8/22 
#7l #Bl^^-Mr 5^*Hr «r£#S ^(P) ^ «14i(As)1- ^>-g-^ 

^ 0 S «5>^ tilfl^ *fl2:#^. 

15] 

^. 7l i#51^(P0C13 doping)* *}-g-*H S*g€ #3^^- 

*i#*Hr 3* ^S°-5L ^S-^ 4^^. 

[^^t 161 

#7l ^HTfloie £^ #e]^^J>-5L ^#*Rr ^J* ^K 1 ^- 

17] 

*lll 1H 

#71 TflolM H^ol #5^1 7l^Sl *1^1 # 

[*^# 18] 

*lli7 ^1 5£<>H, 

^^■# iflS-Bl ^12:#^. 

36-23 



1020010014322 #3 2001/8/22 

19] 

all 17 1H &°H, 

l;£l-8r *](P) SL^r «l^(As)?l 33^: «1 ^ ^3-3 

20] 

41 17 SM^I, 

#7l Ir^l-^r i#£^(P0Cl 3 doping)^: ^-g-^lM ^*Hr 3^§- ^^-S. 
[^T^ 21] 

>8-7l Tfl^lH i^^-o] 7l^ *W1 ^ ^e|A>oi = ^ 

*8^SRr #411" tH ^-g: -I^JIS. ^ Hlfl^ ^IS-S] ^7>Sl ^S«o V 

22] 

4H $i<H^i, 

. , ,-..■» — .-.1 —i _y> _i , ■> -.1 j >1 —1 _il -i *1 iJ rvl (VI nl *IU e -71. ?=i -7l 

c^o}^ ^£}JL, #7) <$<^£\ $7} TIME H^^-a- sflE^lM # 
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